A flow EPR study of deformation and orientation characteristics of erythrocyte ghosts: a possible effect of an altered state of cytoskeletal network.
Using the flow EPR technique, we investigated the resealed ghost deformability in shear flow and the effects of the altered state of cytoskeletal network induced by hypotonic incubation of ghosts. Isotonically resealed ghosts in the presence of Mg-ATP, in which alteration of cytoskeletal network is not effected, have smooth biconcave discoid shapes, and show a flow orientation and deformation behavior similar to that of erythrocytes, except that higher viscosities are required to induce the same degrees of deformation and orientation as in erythrocytes. The flow behavior of resealed ghosts is Mg-ATP dependent, and the shape of the ghosts resealed without Mg-ATP is echinocytic. In contrast, the ghosts resealed by hypotonic incubation show a markedly reduced deformability even with Mg-ATP present. Nonreducing, nondenaturing polyacrylamide gel electrophoresis (PAGE) of the low ionic strength extracts from hypotonically resealed ghosts reveals a shift of the spectrin tetramer-dimer equilibrium toward the dimers. In the maleimide spin-labeled ghosts, the ratios of the weakly immobilized to the strongly immobilized EPR intensities are larger in hypotonically resealed ghosts than in the isotonically resealed ghosts, indicating an enhanced mobility in the spectrin structure in the former. Photomicrographs of hypotonically resealed ghosts show slightly stomatocytic transformations. These data suggest that the shape and the deformability loss in hypotonically resealed ghosts are related to an alteration of the spectrin tetramer-dimer equilibrium in the membrane. Thus, the shift of the equilibrium is likely to affect the regulation of the membrane deformability both in normal and pathological cells such as hereditary elliptocytes.